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1 BBenenue

Pabouas mporpamma u (pOHJT OLIEHOYHBIX CPEJICTB AUCHHUILTHHBI «KOMIIEKCHBINA TPOSKT
COCTaBJICHBI B COOTBETCTBHUH C TpeOOBaHUSAMHU (eIepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIIb-
HOTO CTaHJIapTa, YTBEPXkKAEHHOTO nprkazoM MunoOpHayku Poccuiickoit @enepaunnu 14.08.2020
Ne 1026, n ocHOBHOM mpodeccroHaIbHOM 00pa3oBaTeILHON MPOrpaMMBbl TOATOTOBKH «O00py-
JOBaHUE HegTerazonepepadoTKM» MO HaIpaBlIeHUIO MOAroToBKH «15.04.02 TexHomoruueckue
MaIllMHbI ¥ 000PYI0BaHHE.

3amauu JUCIUTUINHBI — ¢opMUpOBaHHE 3HAHWN, YMEHUW W HABBIKOB KOMILIEKCHOTO
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX YCTAHOBOK HE()TEXUMHUUYECKOTO
MIPOM3BOJICTBA C YUYETOM TPEOOBAHUN COOIIOIEHUSI CTPYKTYPHI TIPO-
€KTUPOBAHUS M3JEIUA C TOMOIIBIO MOJYJEH pacuyeTHOM, KOH-
CTPYKTOPCKOM M TEXHOJIOTUYECKON NOATOTOBKM IPOU3BOACTBA
IPOrPaMMHBIX MPOJAYKTOB aBTOMAaTH3WPOBAHHOTO IPOEKTUPOBA-
HUSL.

— W3Yy4YEHHUE CTPYKTYpPbl KOMILJIEKCHOTO MPOEKTUPOBAHUS TEXHO-
JIOTUYECKUX YCTAaHOBOK HEPTEXUMUUYECKUX MTPOU3BO/ICTB,;

— W3y4Y€HUE METOJIOB aBTOMATHU3AlMM KOHCTPYKTOPCKOM U TeX-
HOJIOTUYECKOM TMOJATOTOBKM MPOM3BOJACTBA M O(QOpPMIIEHHS KOH-
CTPYKTOPCKOH JOKYMEHTAllUd C WCIIOIH30BAHHEM IMPOTPAMMHBIX
KOMIUIEKCOB aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS;

— U3yYEHHE METOJIOB MOHMCKa, BHIOOpAa M MPOBEPKU MPOEKTHBIX
pELLIECHHI;

— (opmupoBanue yMeHH YPPEKTUBHO U CTPYKTYPUPOBAHO Op-
TaHW30BBIBATh TPOCKTUPOBAHUE TEXHOJOTUYECKUX YCTAHOBOK C
MPUMEHEHHEM ITPOrPaMMHBIX KOMILIEKCOB;

— (opmMupoBaHHE HABBIKOB pPa0OTHl HA KaXJIOW CTaAUH KOM-
IJIEKCHOTO MPOEKTUPOBAHUS TEXHOJOTUYECKUX YCTAHOBOK C MpHU-
MEHEHHEM MPOrPAMMHBIX KOMIUIEKCOB B PACUETHOM, KOHCTPYKTOP-
CKOM M TEXHOJOTMYECKOW YacTH KOMIUIEKCHOTO MPOEKTHPOBAHHS
TEXHOJOTUYECKHUX YCTAaHOBOK B MPOECCHOHATHHON ACSITETEHOCTH.

OcHoBHbIe pazzaensl / Te- | 1) MeTomonoruniyeckiue 0CHOBBI KOMILJIEKCHOTO TIPOCKTUPOBAHUSL.

MBI JUCHUIUINHBI 2) MozepHu3zanusi, COBEPUICHCTBOBaHHE TEXHOJIOIMYECKHX O00b-
€KTOB He(Tera30BOi OTPACIH MPU MPOSKTUPOBAHUU.

3) UntemnekryanbHble MHGOPMAIMOHHBIE CUCTEMBI aBTOMATH3H-
POBAHHOTO MPOEKTUPOBAHUSA TEXHOJIOTHYECKOT0 000pynoBa-
HUSL.

4) WudpopManoHHbIE TEXHOJOTUU TPU MPOCKTUPOBAHMH TEXHU-
YECKHUX CHCTEM.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUILINHE (MOY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIeTeHIIUI

[Tpouiecc u3yueHus: nucHUIUIHHBI «KOMIUIEKCHBIA TPOEKT» HampaBlieH Ha (HOpMHUpOBa-
HUe cieayrommx kommereHiuii B cootBeTcTBUM ¢ GI'OC BO m ocHOBHOH 00pa3oBaTeIbHON
nporpammoii (Tabnmua 1):

Tabmuma 1 — KomneTeHuu u MHANKATOPHI UX TOCTHKCHUS




Kox u HanmenoBa-
HHE€ KOMIIETEHIIUNA

HNuaukatopbl JOCTUXKEHUS

[Tnanupyemblie pe3yabTaTbl 00y4eHUs 110
JOUCLIUILINHE

O6menpodeccro

HaJIbHBIC

OIIK-9 Cnocoben
pa3pabaThiBaTh HO-
BOC TCXHOJIOTHUYC-
CKoe 000pyI0BaHUE

OIIK-9.1 3naer meroabl
MPOCKTHUPOBAHUS U pa3pa-
060TKH HOBOTO 000pyI0Ba-
HUS

OIIK-9.2 Ymeer npoekTu-
poBaTh 000pyI0BaHNE
HedTerazonepepaboTKu
OIIK-9.3 Bnaneet HaBLI-
KaMH IPOCKTUPOBAHUS
obopynoBanus HedTeraso-
nepepadoTKu

3HaTh METOJbl MPOEKTUPOBAHUSA M STaIbl
MIPOEKTUPOBAHUSI HOBOTO 00OPYIOBaHMS,
YUUTBIBaTh KOMIUJIEKCHBIN MOAXOJ K TPO-
eKTUPOBAHUIO; YMETh pa3pabarbiBaTh TEX-
HUYECKUE 3aJ]aHusI Ha MPOEKTUPOBAHHE Ma-
IIMH, TPUBOJIOB, CHUCTEM, HECTaHIAPTHOTO
000pyJOBaHUS M TEXHOJIOTMYECKONH OCHACT-
KA MallliH, NPUBOJOB, CUCTEM HedTeraso-
nepepaboTky; Braners HaBBIKAMU TPOBE-
JICHUS] KOMIUIEKCHOTO TPOEKTUPOBAHUS 1O
NPOEKTaM, C  Y4eTOM TEXHHUKO-
SKOHOMHUYECKOTO aHaiau3a 3G()EeKTUBHOCTH
IIPOCKTUPYEMBIX U3JEIUN U KOHCTPYKLIHUH,
Y TTATEHTHON POpPabOTKH HOBOTO 000pY-
JIOBaHUSI.

3 MecTO JUCUMIVIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctunnuna «KoMIuieKCHbIN npoekT» u3ydaeTcs Ha 2 Kypce, 3 ceMecTpe.
JucruniauHa BXOAUT B cocTaB 0j0ka 1 «Jluciumnianael (MOIyaM)» U OTHOCUTCS K 0a3o-

BOI 4acTH.

Jl1st OCBOEHUS AMCLUIUIMHBI HEOOXOJUMBI 3HAHUS, YMEHUS, HABBIKU U / WIN OIBIT MPAK-
THUYECKOH eATeNIbHOCTH, CPOPMUPOBAHHBIE B MPOLIECCE N3YUEHUS AUCUUIUINH / mpakTuk: «Tex-
HOJIOTMUYECKUE MAIIMHBI U alaparbl HeTerazonepepadoTKm.

4 O0beM AUCHMILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA
aKa/leMH4eCKHUX 4acoB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M1 HA CAMOCTOSATEJILHYIO Pa0oTy 00y4aroImmXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 akaj. 4Jac.
Pacnpenenenue o0bemMa AUCHUIUIMHBL (MOAYIISI) IO BUJAM Y4EOHBIX 3aHSATHI MpelcTaB-

JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCIUILINHBI (MOIYJIs) IO BUJAM Y4eOHBIX 3aHATHH

O0BEM AUCHUIUINHEL

Bcero akanemu-
YECKUX YacOB

OO01mast TpyA0€MKOCTh TUCIIUTLITUHBI

144

KonTakTHasi aynuTopHasi paboTa o0yyamommxcsi ¢ npenoaasareseM (1o

BH/IaM Y4eOHBIX 3aHSATHI), BCEro

32

B ToM uncie:

3aHSATHUSA JEeKIMOHHOI0 TUNA (JISKIIMU U WHBIC YUeOHBIC 3aHATHs, Tipeay- | O
CMaTpHBAIOIIUE NMPEUMYIIECTBEHHYIO Tepeady yueOHoi nHpopManuu me-




JArOTMYECKUMU PAOOTHUKAMH )

3aHATHS CEeMHHAPCKOr0 THNA (CEMUHApBhl, MPAKTUUECKUE 3aHATHS, MpaK-
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-

HSATHS)

32

CamocrosiTesibHasi padoTa 00y4alIIMXCA M KOHTAKTHasA padora, BKIIIO-
YaoIas TPYyNIoBble KOHCYJIbTALUU, MHIMBUAYAIbHYIO paboTy o0ydaro-
IIUXCSl € TMPENnoAaBaressMU (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIUH); B3aUMOJICHCTBHE B 3JICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON

cpeze By3a

112

[TpomexxyTounast arrectamus odydaronuxcs — KypcoBoii mpoekr, 3auért

5 CoaepxkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBeJCeHHOI0 HA HUX KOJIMYeCTBAa aKaJeMUYeCKHX YaCOB M BH/10B Y4eOHOM

padoTsbI

Ta6mmia 3 — CTpykTypa U coJiep>kKaHue TUCITUTUIMHBI (MOJTYJIS)

HanmenoBanue pasaciioB, TCM U COACP-
KaHME MaTepuajia

Bunasl yueOHOI paboThI, BKIIIOYAst CAMOCTOSTEIb-
HYI0 paboTy 00ydJaromuXcs U TPYIO0EMKOCTh (B Ya-

cax)

KonTtakTHas paboTa npemnogaBaress ¢ o0y-

HYaloIMUMUCA

Jlexuun

CemuHapckue
(mpakTHUYecKue
3aHSTHUSA)

JlaGopatopHsble
3aHATHSA

CPC

HNUTOI'O no nucuunjainHe

32

112

Tema 1. MeTrogos0oru4ueckue 0CHOBbI IIPO-
eKTHPOBaHMS. JTaNbl CO3IAHUA MPOEKTA.
IIpoBeneHue npeANpPOEKTHOTO aHanu3a. Pas-
paboTKa TEXHUYECKOTO 3aJaHus. DCKU3HOES
npoekTupoBanue. Pa3paboTka TeXHUIECKOTO
IpoeKTa U pabouel JoKyMeHTaluu. MeTomao-
norus mpoekTuposanus. [lowck, BEIOOP 1
MPOBEpKa MPOEKTHHIX perieHui. [laTentHas
npopaboTka npoekra. [Torck 1 BBIOOP Mpo-
EKTHBIX PEUICHUH N0 PEKOHCTPYUPYEMOMY
amnmapary.

8

24

Tema 2. PekoHCTpYKIMS YCTAHOBOK Hep-
BHYHOI1 mepepadoTku HedgTu. PakTOpHI,
BiustoIIMe Ha 3Q(GEKTUBHOCTH U Oecrepe-
00HHOCTh PabOTHI aTMOC(EPHO-BAKYYMHBIX
KOJIOHH. BBI0Op cXeMbl meperoHku, moaoop
COITyTCTBYIOIIET0 00OPYAOBaHHUs, ONTHMHU3A-
s peXUMa paboThI KOJIOHHBI U €€ paIuo-
HanbHast 00Bsi3Ka. [logorpes ceipoii HehTH B
Ipolecce NepBUUHON neperouku. [Tpumene-

16




HHE TEIJIOOOMEHHBIX anapaToB HOBOTO MO-
KoJieHUs. BEIOOp KOHTaKTHOTO YCTPOHCTBA
JUTS IOBBIIIEHUS () (PEeKTUBHOCTH PabOTHI
KOJIOHHOT'O allapara B COOTBETCTBUU C Tpe-
OOBaHUSIMH, BRITCKAIONTAMH U3 UX (PYHKITHO-
HaJbHOTO Ha3HadeHus [IpoOiemMbl HHTEHCHU-
¢ukanm paboThl peKTHPHUKALMOHHBIX KO-
noHH. [yt noBeimenus 3¢ pekTuBHOCTH
pabotel kostoHH. [ToIX0/1bI K MOJIEpHU3AINH
BaKyyMHOTO OJI0Ka KOJOHHBI. MoaepHHU3auus
CHCTEM co3/1aHus BakyyMma. HTeHCcHprKaiust
npoliecca MepBUYHON nepepaboTku HePTH ¢
LIEJIBIO TTOBBIILIEHUS 0TOOpa TUCTHIUIATHBIX
¢dpakumii 8, a Taxke Ha 0OECIIeUeHHE YETKO-
ctu 06opa pakumii. [TyTi qocTrkeHus yka-
3aHHOM LeNH. Y BEIMYCHUE BBIX0/1a IUCTHII-
JISITOB 3a CYET BBIOOpa BapuaHTa CXEMBI Iepe
paboTkH. YBeNnU4YeHHE BBIXO/IA TUCTUILISTOB
3a CYET BO3JECHCTBHS HA KOJUIOUIHO-
JHUCTIEPCHOE COCTOSIHUE He(TU: BBEICHHUE B
CBIpbE aKTUBHUPYIOMHNX 100aBoK, [IAB, mpu-

MCHCHUC YJIbTPA3BYKa, MArHUTHOT'O I1OJIA.

Tema 3. PeKOHCTPYKIUSA YCTAHOBOK Ka-
TAJIMTHYECKOT0 KPeKHHra. Bueapenue Ho-
BBIX M MOJICPHU3AIINS YCTAPEBIIHNX dJIEMEH-
TOB PEaKTOPHO-PEreHEPATOPHOTO OJIOKA C
1eJIbIO TTOBBIIIEHHS TIPOU3BOAUTEIBHOCTH,
yriyOJIeHHs poLecca, YBeIHIECHHS BHIX0/1a
OensuHa. VI3MeHEHHE TEXHOIOTHH KaTaIUTH-
YeCKOr0 KPEKUHTa JIJIs OBBIIIEHHs d(hek-
TUBHOCTH PabOTHI YCTAHOBOK. PEeKOHCTpYK-
YA YCTAHOBKH KaTaJIUTUYCCKOI'O KPEKHMHTI'a
3a cueT BHEAPEHUS S3PPEKTUBHBIX CUHCTEM
BIIPBICKA CBIpbs. PEKOHCTPYKIIUS YCTaHOBKH
KaTaJIMTHYECKOTO KPEKUHTA 33 CYET MCIIOJb-
30BaHUSI HOBBIX YCTPOUCTB OBICTPOTO OT/IE-
JIEHUsI YTIICBOIOPOIOB OT KaTajamu3aTopa. Pe-
KOHCTPYKIUA YCTAHOBKHU KaTAIUTHYECKOT' O
KPEKHHTa 3a CUET IPUMEHECHUS HOBBIX CCK-
Ui 1ecOopOLUK YIIIEBOIOPOIOB B OTIIAPHOM
30HE peaKTopa HacaJ0uHOro TUIa. PeKOH-
CTPYKIMsI YCTAHOBKH KaTAIATHYECKOTO Kpe-
KHHI'a 33 CYET BHEIPEHUS BBICOKOIIPOU3BOIH-
TEJIBHBIX JIBYXCTYIIEHYATHIX PEr€HEPATOPOB.
PeKOHCTPYKIMS YCTAHOBKU KaTaTUTHYECKOTO
KPEKHHI'a 3a CYET MPUMEHEHHST MAarHUTHOM
cenaparii COCTapUBIIETOCS KaTaaIu3aTopa.

16

Tema 4. PekoHCTpyKIIHS YCTAHOBKH KaTa-
Jutuyeckoro pudopmunra. Kpurepun s¢-
(eKTUBHOCTH pabOTHI palaIbHOTO PeaKTopa
npolecca KaTaIuTHYECKOTo puOPMHHTa
CHuxeHre HepaBHOMEPHOCTH pacIipesese-
HUs1 pabouero MoToka Mo BbICOTE CJI0s KaTa-
JU3aTopa B paguaIbHBIX peakTopax. CrocoOs!

16




TpeIOTBpaIICHNs] 00pa30BaHUS MEPTBOTO 00b-
eMa KaTanusaropa B peakropax. [loBblieHue
3¢ pekTuBHOCTH PabOTHI BCIIOMOTATEIILHOTO
000pyI0BaHMsI MTpoIiecca KaTaTuTHIECKOTO
pudopMuHTa: TETUIOOOMEHHBIX alIapaToB,
abcopOepoB, razocenapaTopoB, TpyOUaThIX
nieveid. Buapl KOppO3MOHHOTO U3HAIIMBAHUS
YCTaHOBOK pu()OPMHUHTA B PEaKTOPHOM OJI0KE
1 MEpBI 10 €0 CHIKEHUIO. MeporpusTus,
TIOBBIIIAIOIINE CTORKOCTh METalljIa K KOppo-
3un. Mepsl 00pHOBI ¢ BOJOPOAHBIM H3HAIIIH-
BaHHeM. PekoMenamy o CHIKEHUIO0 00pa-
30BaHMS 3arPA3HSIONIAX TOBEPXHOCTh KaTallu-
3aTopa BellecTB, 00Pa30BaBIINXCS B MPOIECCE
KOPPO3HH.

Tema 5. Yruy6.1enune nepepadorku Hedpru. - 4 - 16
Hasznavenue nporiecca ruJpOKPEKHHTA.
Hanpasienus pa3BuTHs THAPOTrCHU3AITUOHHBIX
npolLeccoB: 0€30CTaTOYHAS ECTPYKTUBHAS
niepepaboTKa HEPTSHOTO CBHIPhS C IIENbBIO TI0-
Jy4eHHUs POAYKTOB MEHBIICH MOJIEKYISPHON
Macchl — TUIPOKPEKUHT. [1yTy noBbILeHHS

3¢ PEKTUBHOCTH paOOTHI YCTAHOBKH 3aMeI-
JICHHOTO KOKCOBaHWMs. HarpaBneHus oBbI-
IIEHHUS KauecTBa NPOIYKTOB KOKCOBAHUSI.
PekoHCTpyKIHs peakTOPHOTO y371a yCTaHOB-
K{ 3aMeJIICHHOTO KOKCOBaHus. BapuaHTsl
BKJIIOUEHUS ITpoLiecca THAPOKOHBEPCHHU B
TEXHOJIOTHUYECKYIO CXEMY NPH PEKOHCTPYK-
1y cymectytomero HIT3.

Tema 6. ABroMaTu3npoBaHHas HHPOpPMa- - 8 - 24
HHOHHASA MHTEJUIEKTYaJbHasl cCHCTeMAa ISl
NPOEKTHPOBAHMS TEXHOJIOTHYECKOro 000py-
noBaHusi. CTpPYKTypa CUCTEMBL. DJIEMECHTBI
aBTOMAaTH3UPOBAaHHON MH()OPMAITMOHHOHN HH-
TEJUIEKTYaJIFHOM CHCTEMBI IS IPOSKTHPOBA-
HUS TEXHOJIOrn4Ieckoro odbopymoBanus. Cu-
CTEMbI aBTOMaTH3HUPOBAHHOTO MPOEKTHPOBA-
Hus. Kimaccugukanusa. CucreMsl ynpapieHHUs
ABTOMATHU3UPOBAHHBIM ITPOEKTUPOBAHUEM.
CALS-TexHOMOTHS B IPOSKTUPOBAHUH.

- 32 - 112

6 BHeaynnTopHasi caMoCTOsITeIbHAs padoTa 00y4YaoImMXCcsl 10 AU CHHUIIMHE (MOLY-
JI10)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENIEHON PAOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICIYIONTUM pacTpeie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmuia 4):

Tabmuia 4 — Pexomenyemoe pacnpeneieHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy




KommnoHeHTBI caMocTOSITEIbHON PadoThl

KoanuecTtBo
4acoB

Tema 1. «MeTogos10ruyecKkue OCHOBbI IPOCKTUPOBAHUS»

1. TTocnenoBaTenbHOCT MPOESKTUPOBAHMUSL.

2. ACTIeKThI TPOEKTUPOBAHHS.

3. MeToibl TPOEKTUPOBAHUS.

4. Kak ocymiecTBIISICTCs YIIpaBIeHHUE TPOCKTHEIMHU paboTamMu?

1) Dramnbl co3naHus TPOCKTA.

2) B uem 3akimouacTcs mpoBeAeHUE MPEAMPOSKTHOIO aHaIH3a?

3) Kak ocymecrtsisiercst pa3pab0oTka TEXHUYECKOTO 3aaHus?

4) Yro mpeacraBaseT co0OM ICKU3HOE IPOSKTHPOBAHUE?

5) Uro mpencraBnsroT coOOM TEXHUYECKHI MPOCKT U paboyast TOKyMEH-
Tarusa’?

6) B ueMm 3aKmrO4acTCs CTPYKTYPHO-CTYICHYATHIN MOIAXOJ MPOSKTHPO-
BaHUs?

7) B gewm 3akmoyaercs OJOYHO-HEPAPXHUCCKUI MOIXOJ MPOEKTHPO-
BaHUs?

8) B uem 3aKkiIr04aeTCss CHCTEMHBIH MOIX0 TPOCKTUPOBAHUS?

9) B uem 3akirouaercsi 00BEKTHO-OPHEHTHPOBAHHOE IMPOSKTHPOBA-
Hue?

10) B uem 3axmouaetcsi GYHKIIMOHAIBLHO-OJIOYHBINA MOIXO MPOSKTUPO-
BaHUs?

11) HazoBuTte KpuTepuu BEIOOpA MPOSKTHOTO PEIICHHS.

12) Kakue Bbl 3HaeTe cucTeMbl YIpaBIeHHS aBTOMATH3HUPOBAHHBIM
IPOCKTHPOBAHUEM?

24

Tema Ne 2. PeKOHCTPYKIUSI YCTaHOBOK IEPBUYHON TIepepaboTKu HedTh

1. BeiGop cxembl MEeperoHKH, MoA00p COMYTCTBYIOIIETO 000PYI0BaHUA,
ONTUMM3AIIHS peKHMa PabOThI KOJIOHHKI U €€ pallioHallbHast 00BS3Ka.

2.1lomorpeB chIpoii HEPTH B TIPOIIECCEe MEPBUYHON MeperoHku. [Ipume-
HEHUE TETJIOOOMEHHBIX allllapaToB HOBOTO MOKOJICHUSI.

3.BBI00Op KOHTAaKTHOTO YCTPOMCTBA ISl TOBBIMIEHUS d()PEKTUBHOCTH
paboThI KOJIOHHOTO arapara B COOTBETCTBUH C TPEOOBAHUSIMHE, BHITEKAIOIIUMHU
U3 UX QYHKIIMOHAIBHOIO HA3HAYCHHUS.

4.BakyymHasl TIeperoOHKa Ma3zyTa B HAcaJOYHBIX KoJOHHAX. [IpoGiembl
nHTeHCU(pUKaUKU padoThl peKTU(HUKAITMOHHBIX KOJIOHH.

5.Ilytu noBeimerns 3GpPeKTUBHOCTH pabOTH KOJIOHH. BeiOop Hacamou-
HBIX KOHTaKTHBIX YCTPOMCTB PEryasipHOrO THUIA JUIsl 00ecreueHus ri1yOruHbI OT-
Oopa ra3oiieBbIx (MacIsTHBIX ) (PpaKInii.

6. BeiOop HacamOYHBIX KOHTAKTHBIX YCTPOMCTB PETYNISPHOTO THUIIA IS
MOBBILICHUS MPH 3a/laHHOM TITyOMHE OTOOpa YETKOCTU pa3/eieHHs] MaCIsHBIX
JTUCTHUILISITOB.

7.Tlonxompl K MOJEPHHU3AIIMN BaKyYMHOT'O 0J10Ka KOJIOHHBI. TpeGoBaHus
Y OTPAaHUYECHUS, YIUTHIBAEMbIC TIPH MOJICPHU3ALINN BAKYyMHOTO OJIOKA.

8.IlpumeHeHne KOMOMHUPOBAHHBIX HACAJOK JJIsl MOBBIICHUS 3 dek-
TUBHOCTH pa0OTHhI KOJIOHHBI U BO3HUKAIOIINE MPH MX HCIOJIL30BAHUU MPOOIIE-
MBI

9. MopepHu3anus CUCTEM CO3/IaHUS BAaKyyMa.

10. MnaTencudukarms mporecca NepBUIHOMN nepepadboTKH HEPTH C TETbIO
HOBBIIICHUS 0TOOPA TUCTUIUIATHBIX (DpakLuil (CyMMBI «CBEeTIIbIX» B O5oke AT u
BaKyyMHBIX TUCTIILIIATOB — HAa BT), a Takke Ha oOecriedeHne 4eTKOCTH 000pa
¢pakuwmii. [Tyt nocTikeHus yka3aHHOH Lenu.
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11. YBenu4eHue BbIXOJa JUCTUILIATOB 32 CUET BHIOOPA BaprUaHTa CXEMBbI
nepepadoTKH.

Tema Ne 3. PekoHCTpyKIUsl yCTaHOBOK KaTAJIUTUYECKOTO KPEKMHTa

1. Baenpenue HOBBIX M MOJEPHM3AIMS YCTAPEBIIUX 3JIEMEHTOB peak-
TOPHO-PETeHEePATOPHOrO OJ0Ka C IEIbI0 TMOBBLINICHUS MPOU3BOAUTEIHLHOCTH,
yrayOJIeHUs IPOIecca, YBEIMUEHUS BbIX0/1a OEH3MHA.

2. M3MeHneHre TEXHOJIOITHMU KaTaJIUTUYCCKOI'O KpCKHUHI'a Ui IMOBBIIIC-
HUS 9)PEKTUBHOCTH PAOOTHI YCTAaHOBOK.

3. PEeKOHCTpPYKIUS YCTAaHOBKM KATAJIMTUYECKOTO KpPEKHWHra 3a CYET
BHepeHus 3 (HEKTUBHBIX CHCTEM BIPHICKA CBHIPHSI.

4. PeKOHCTpPYKIIUSI YCTAHOBKH KaTAIMTUYECKOTO KPEKHHTa 3a CYET HC-
M0JIb30BAHUS HOBBIX YCTPOMCTB OBICTPOrO OTIENIECHUS YIJIEBOJOPOIOB OT KaTa-
JU3aTopa Ha BBIXOJE U3 JUQPT-peaKTopa IJs MPeIOTBPAILECHUS IEPEKPEKUPOBa-
HUSl B KOMOMHALIUY C BRICOKOA()(EKTUBHBIMU [IUKIOHHBIMUA CUCTEMaMH.

5. PEKOHCTpPYKIUS YCTAaHOBKM KATAJIUTUYECKOTO KpPEKHWHra 3a CYeT
MPUMEHEHHUS HOBBIX CEKLUN JecOpOLUHU yIIeBOJOPOIOB B OTIIAPHOM 30HE peak-
TOpa HACAIOYHOTO THTIA.

6. PexoHCTpyKIMs yCTaHOBKM KaTaJUTHUYECKOIO KPEKHHIa 3a CUET Iie-
peX0/a OT JKECTKOM CBS3M MO MApaM «PeaKkTOP-KOJIOHHA» K «Pa30pBaHHON» CXEME.

7. PeKOHCTPYKIHSI YCTAaHOBKHM KATaTUTHYECKOTO KPEKWHTa 3a CYeT
BHEJJPEHHUS BHICOKOIIPOU3BOIUTENBHBIX IBYXCTYIEHYATHIX PEreHEPaTOPOB.

8. PexkoHCTpyKIHS YCTAaHOBKM KAaTaJTUTHYECKOTO KpPEKHHra 3a CYeT
NPUMEHEHUS MarHUTHOM cerapalyy COCTapUBLIEroCs KaTalnu3aTropa.

16

Tema Ne 4. PeKOHCTPYKIIMS yCTAHOBKU KaTaTUTHYECKOTO puhopMuHTa

1. Kpurepun s¢ppextuBHOCTH pabOTHI paauaibHOTO peakTopa Mpolec-
ca KatamuTuyeckoro pudopmunra. CHUKEHHE HEPaBHOMEPHOCTH pacrpejiese-
HUSI pab0Yero MoToKa 1o BEICOTE CJI0S KaTaln3aTopa B paualIbHBIX PEaKTOPax.

2. TlpenotBparieHrue 0Opa3oBaHMs MEPTBOrO 00bEMa KaTaan3aTopa B PeaKTo-
pax.

3. TloBbimenue 3¢¢GEeKTUBHOCTH pabOThl BCIIOMOTATEIBHOTO 000pyaO0-
BaHMSA TIpoIlecca KaTATUTUYECKOTro pU(OPMHUHTA: TEINIOOOMEHHBIX aIlIapaTos,
abcopbOepoB, ra3ocenapaTopoB, TPYOUaTHIX MEUeH.

4. Buapl KOPPO3NOHHOTO M3HAIIMBAHHUS YCTAHOBOK pU(OPMHUHTA B pe-
aKTOPHOM OJIOKE M Mephl 10 €ro CHIXKEHHI0. MepomnpusTHsi, MOBBIIIAIOIINE
CTOMKOCTh METAJIJIa K KOPPO3HUH.

5. Mepbl 60pbObI C BOIOPOJHBIM M3HAIIMBAHKEM. PeKOMeH Ay 1Mo CHHU-
KEHUIO 00pa30BaHusl 3aTrPA3HAIONMX MOBEPXHOCTh KaTaIM3aTopa BEMIECTB, 00pas3o-
BaBIIMXCS B MPOLIECCE KOPPO3HUHL.

16

Tema Ne 5. Yriybnenue nepepaboTku HeDTH

1. Hampapnenust pa3BUTHS TMIPOT€HH3AMOHHBIX MPOIECCOB: Oe30cTa-
TOYHAsl JECTPYKTUBHAs IMepepadoTKa HE(QTSIHOTO CBHIPhsl C LENbI0 OIY4EHHS
HPOAYKTOB MEHBIIICH MOJNEKYISIPHOM MAaCChl — THAPOKPEKUHT.

2. I'myOokast ouncTKa pa3nuyHbIX HePTAHBIX (Qpakuuil OT Hempenaeb-
HBIX, CEpHUCTBIX U IPYTHX I€TEPOAaTOMHBIX COCTHHCHHUH.

3. Ilyru noBsimenus 3¢HeKTHBHOCTH PabOTHl YCTAHOBKU 3aMeJICHHO-
ro KoKcoBaHus. HampaBieHns MOBBIIEHHS Ka4eCTBa MPOTyKTOB KOKCOBAHMSL.

16
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4. PeKOHCTPYKIMS PEaKTOPHOTO Yy3Jla YCTAaHOBKHM 3aMEUICHHOTO KOKCO-
BaHUSL.

5. Bribop kaTtanmuzatopa mporecca THAPOKOHBEPCUHU TSKENBIX HedTs-
HBIX OCTaTKOB. Perenepanus kataiamusaropa.

6. T'mapokoHBepCHs OCTATOUHOTO ChIPhSl HA HAHOPA3MEPHBIX KaTajau3a-
TOpax — KaK COCTaBHAas 4acTh OJOKa aTMOc(epHON M BaKyyMHOHW HMEpErOHKH
npu crpoutenberse HoBoro HII3.

7. llpyHIMOMandbpHAs CXeMa YCTAHOBKH THAPOKOHBEPCHUH TSKEIOTO
CBIpbsl. AmmapaTypHoe O(pOpMIIEHHE TEXHOJIOIMYECKOro Mpolecca T'MIPOKOH-
BEPCHH.

8. Br10op BapuaHTa BKIIOYEHHs Mpolecca TMIPOKOHBEPCHH B TEXHO-
JIOTUYECKYIO CXEMY MPH PEKOHCTPYKIMHU cyiecTByromero HIT3.

24
Tema Ne6. ABTOMATH3UPOBAHHAS CHCTEMA ISl TIPOSKTUPOBAHUS TEXHOIOTHIECKO-
ro 000pyAOBaHUSL

1. ABTomMaTn3UpOBaHHAS UH(DOPMAIMOHHAS HHTEIUIEKTYaTbHAsI CHCTEMAa JIJISI TTPO-
EKTHPOBAHHS TEXHOJIIOTHYECKOTO 000PYJOBaHHSI.

2. CTpyKTypa CUCTEMBI. DJIEMEHTHI aBTOMATU3UPOBAHHON MH(OPMAIIMOHHON WH-
TEIUIEKTYAJTbHOW CHCTEMBI JIJIsl IPOSKTHPOBAHHUS TEXHOJIOTUUECKOTO 000y /I0BAHHSI.

3. CucreMbl aBTOMAaTU3UPOBAHHOTO NIpoeKTHpoBaHus. Kiaccudukarus.
4. CucteMbl yIIpaBiICHUS aBTOMAaTU3UPOBAHHBIM MTPOSKTUPOBAHUEM.

5. CALS-TexHONOrNs B IPOEKTHPOBAHHH.

7 OueHoYHbIE CPeCTBA JI NPOBEACHNUS TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM
aTTecTAlMU O0YYAKOIIMXCS 10 IUCHUILINHE (MOYJII0)

@OoH/T OIICHOUHBIX CPEJCTB JJISl MPOBEICHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOAMMBIX IS
OIICHUBAHMSI PE3YIHTATOB O0yUYEHHUS 0 TUCIMIUIMHE (MOIYIIO), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAUYecKOEe U MH(OPMAITMOHHOE O0ecTieyeHre JUCHMIITIMHBI (MOTYJIs)
8.1 OcHoBHas auTEpaTypa

1 Xaputonenko, A. A. MHdopmMaimoHHbIe TEXHOJIOTUH NPH MPOESKTUPOBAHUH [ DJIEKTPOH-
HBIA pecypc]| : METOIMYECKHE YKa3aHUs K MPaKTUYeCKHM paboTaM Ui CTYJCHTOB HaIpaBICHUS
15.03.02 «TexHonmorn4yeckue MalmHbl U 00opyaoBanue» / A. A. XapuTOHEHKO. — DIIEKTPOH. TEK-
CTOBBIE JTaHHbIE. — JIunenk : JIuneukui rocygapcTBeHHbIN TexHuuecknii yuusepeuret, ObC ACB,
2014. — 39 c. // 1PRbooks : nsnekTpoHHO-OMONIMOTEYHass cucTteMa. — Pexum mocryma:
http://www.iprbookshop.ru/57595.html, orpanuucHubIit. — 3ari. ¢ 3kpaHa.

2 lnpopMaimoHHbIEe TEXHOJOTHH IPH MPOESKTHUPOBAHUM U YIPABICHUU TEXHUYECKUMU
cucremamu. Yacth 3 [DnekTpoHHBIN pecypc] : yueOHOe mocodue / B. A. Hemtunos [u np.]. —
DJEeKTPOH. TEKCTOBbIC AaHHbIe. — TamO00B : TamMOOBCKUIl rocynapcTBEHHBIH TEXHUUECKUN YHH-
Bepcuret, ObC ACB, 2012. — 160 c. // IPRbooks : anekTpoHHO-01OIHOTeUHAs cucTemMa. — Pexxum
nocryma : http://www.iprbookshop.ru/63854.html, orpannuennsiii. — 3ari. ¢ skpaHa.

3 MHdopMaimoHHbIE TEXHOJIOTUHU MPHU MPOCKTHPOBAHUH U YIPABICHUU TEXHUYECCKUMU
cucreMamu. YacTe 4 [DnexkTpoHHBINA pecypc] : yuebHoe mocodue / B. A. HemtunoB [u ap.]. —
DIIEeKTPOH. TEKCTOBBIE AaHHbIC. — TamO0B : TamMOOBCKUI TOCYIapCTBEHHBIN TEXHHUYECKUN YHHU-



http://www.iprbookshop.ru/57595.html
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BepcuteT, ObC ACB, 2014. — 160 c. // IPRbooks : anekTpoHHO-0MOMIMOTEUHAs1 cuctema. — Pe-
xuM fgoctyna : http://www.iprbookshop.ru/63855.html, orpanuuennsiii. — 3ari. ¢ sxkpaHa.

4 Anekcees, I'. B. KomnbroTepHble TEXHOJIOIMM IPU MPOEKTUPOBAHUU M 3KCILTyaTallud
TEXHOJIOTUIECKOT0 000pyA0BaHus [ DJIEKTPOHHBIH pecypc] : yuebHoe mocodue / I'. B. Anekcees [u
np.]. — DnekTpoH. TeKkcToBble AaHHbie. — CaparoB : BysoBckoe oOpasoBanue, 2017. — 171 c. //
IPRbooks : AIIEKTPOHHO-ONOINOTEYHAS cucTeMa. - Pexum JOCTyHa:
http://www.iprbookshop.ru/65620.html, orpanudeHnbIit. — 3ari. ¢ sKpaHa.

5 Macsrun, B. b. Marematnueckoe MoaenrpoBaHre ¥ MHPOPMAIIMOHHBIE TEXHOJIOTHH TTPH
MIPOSKTHUPOBAHUN [INEKTPOHHBIN pecype] : yueOHoe mocooue / B. b. Macsrun, H. B. Bonruna. —
OJNIEKTPOH. TEKCTOBbIE JaHHBbIE. — OMCK : OMCKHI1 TOCYIapCTBEHHBIA TEXHUYECKUN YHUBEPCHUTET,
2017. — 167 c. // IPRbooks : »mekTpoHHO-OMOMMOTEYHass cucremMa. — Pexxum gocryma:
http://www.iprbookshop.ru/78442.html, orpanudeHHsIi. — 3ari. ¢ KpaHa.

6 I'peuyxuna, A. A. CoBepuieHCTBOBaHHE pPAaOOTHI YCTAaHOBOK IepepabOTKU HepTH
[DnexTpoHHBIH pecypc] : yueOHoe mocobue / A. A. I'peuyxuna, A. A. Enmuauackuii, A. E. T1an-
TeneeBa. — JJEKTPOH. TEKCTOBbIE naHHble. — Ka3zanp : Ka3zaHckuil HallMOHaIbHBIN HCCeq0Ba-
TEJIbCKUNA TexHonoruueckuit ynuepcuter, 2008. — 120 c. // IPRbooks : »smexTpoHHO-
oubnuoreuHas cucrema. — Pesxkum mocryma: http://www.iprbookshop.ru/62671.html, orpanu-
YEHHBIN. — 3arJl. ¢ IKpaHa.

7 Cononosa, H. JI. Katanutuueckuii KpeKUHT HEPTSIHOTO CBIPhs [ DIEKTPOHHBIN pecypc] :
yaeb6Hoe nocobue / H. JI. Comomosa, H. A. TepenTheBa. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — Ka-
3aHb : KazaHCKMII HallMOHAJIBHBIN HUCCIEAOBATEIbCKUNA TEXHOJOTHUYECKU yHUBepcuTeT, 2015, —
143 c. // I1PRbooks : »snekTpoHHO-OMOIMOTEUHass cucremMa. — Pexum gocrymna:
http://mwww.iprbookshop.ru/62177.html, orpanuuenHsbIit. — 3ari. ¢ s3kpaHa.

8 Cononona, H. JI. Karanutnueckuii puopMuHr [ D1eKTpOHHBIH pecypc] : yueOGHOoe Toco-
oue / H. JI. CononoBa, A. 1. AGnymnus, E. A. EMenbsiHbIYeBa. — DIEKTPOH. TEKCTOBBIC IaHHBIC. —
Kazans : Kazanckuil HallMoHaNIbHBIN HCCIE0BaTENbCKUN TEXHOIOTMUECKUN yHUBEepcuTeT, 2016. —
96 «c¢. // 1PRbooks : »oneKkTpoHHO-OMONMOTEUHass cucTeMa. — PexuMm  JocTyma:
http://mwww.iprbookshop.ru/61859.html, orpannucunsIit. — 3ari. ¢ skpaHa.

9 Cononosa, H. JI. BucOpekunr [DnekTpoHHbIH pecype] : yuedroe mocodue / H.JI. Como-
noBa, E.A. EMenbsaHbIueBa. — DIEKTPOH. TEKCTOBbIEC AaHHbIE. — Kazanp : KazaHCkuil HaIllmoHaIIb-
HBIA MCCIIEI0BATEIbCKUN TeXHOJIOTHUeckuii yausepcuret, 2014. — 135 c. // IPRbooks : anekTpon-
HO-OnOMoTeyHas cucreMa. — Peskum pocryma: http://mww.iprbookshop.ru/63689.html, orpanu-
YEHHBIN. — 3arJ. ¢ 3KpaHa.

10 ComonoBa, H. JI. BonmHoBble TexHonmoruu B HepTenoObiue u HepTenepepadboTKe
[DnexTpoHHEIH pecypc] : yaeObnoe mocobue / H. JI. Cononosa, P. 3. ®axpyraunos, T. ®. ['anue-
Ba. — DIIEKTPOH. TEKCTOBbIE AaHHbIe. — Ka3anp : Kazanckuil HalmoHaIbHBIA HCCIEN0BATENbCKUN
TexHoyiornueckuii yausepceuret, 2012. — 82 c. // IPRbooks : snexrpoHHO-OMONMHOTEYHAsT CUCTE-
ma. — Pexxum moctyna: http://www.iprbookshop.ru/63691.html, orpanuuennsrii. — 3ari. ¢ sKpa-
Ha.

11 Comonmosa H. JI. 'mapokpekuHr HePTIHOTO CBHIPBS [INEKTPOHHBINA pecypc] : yueOHoe
noco6ue / H. JI. Cononona, E. N. Uepkacosa, . 1. CanaxoB. — DIeKTpOH. TEKCTOBBIC JaHHBIE. —
Kazanp : Kazanckuii HallMOHATEHBINA UCCIIEIOBATEILCKUI TEXHOIOTHYEeCKUid yHUBepcHuTeT, 2016. —
117 c¢. // 1PRbooks : »siekTpoHHO-OMONMMOTEYHass cuctemMa. — PexuMm  Jocryma
http://www.iprbookshop.ru/80233.html, orpanuuenHsIii. — 3ari. ¢ sKpaHa.

8.2 /lomotHuTE/ILHAS IMTEPATYPA

1 Kontox, B. JI. [IpoekTrpoBanyie aBTOMAaTU3UPOBAHHBIX CUCTEM TPOW3BOJICTBA : y4eOHOE
nocobue / B. JI. Kontox. — M. : KYPC: HUL] UH®PA-M, 2014. — 312 c. // ZNANIUM.COM : 35ek-
TpOHHO-OMOJIMOTEUHast cuctema. — Pexum mocryma : - http://znanium.com/catalog/product/449810,
OrpaHUYEHHBIN. — 3arJl. ¢ 3KpaHa.

2 Tuxomuposa, O. I'. YnpaBieHrne NpoeKToM : KOMIUIEKCHBIN MOJIXOA M CHUCTEMHBIH
anamu3 : moHorpadus / O. I'. Tuxommposa. — M. : HUL[ UH®PA-M, 2018. — 300 c. //


http://www.iprbookshop.ru/63855.html
http://www.iprbookshop.ru/65620.html
http://www.iprbookshop.ru/78442.html
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http://www.iprbookshop.ru/61859.html
http://www.iprbookshop.ru/63689.html
http://www.iprbookshop.ru/63691.html
http://www.iprbookshop.ru/80233.html
http://znanium.com/catalog/product/449810
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ZNANIUM.COM  :  D3JeKTpOHHO-OMOJMOTEYHass  cucremMa. —  Pexum  JocTyma:
http://znanium.com/catalog/product/942737, orpanudeHHbIi. — 3ari. ¢ 3KpaHa.

3 Sxy6oB, C. X. MeToabl ¥ aJITOPUTMbI CHHTE3a U aHaJN3a KOHCTPYKTOPCKUX M TEXHO-
JIOTHUYECKUX PEIICHHH B CHUCTEME aBTOMATHU3MPOBAHHOTO MPOCKTHPOBAHUS WHKCHEPHBIX KOH-
cTpykuuii 1 coopyxxenuit : monorpapus / C. X. Sky6os. — M. : UHOPA-M, 2019. — 164 c. //
ZNANIUM.COM : »5nekTpoHHO-OMOnMoTeyHass  cucrtema. —  Pexxum  jmocrtymna
http://znanium.com/catalog/product/930430, orpannyeHHbIi. — 3ari. ¢ 9KpaHa.

4 TymumpHa, A. Y. MeToasl KOMIIBIOTEPHOTO MOAEIUPOBAaHUS (PU3UIECKHUX ITPOIECCOB
U CIIOKHBIX CHUCTEM [DJEKTPOHHBIN pecypc] : yuebHoe mocodue / A. W. TynuipiHa. — DIEKTPOH.
tekctoBble maHHble. — CII0. : YuuBepcuter UTMO, 2014. — 49 c. // IPRbooks : anexkrponHO-
oubmmoreuHas cuctema. — Pexxum moctyma: http://www.iprbookshop.ru/67284.html, orpanuuen-
HBIN. — 3arj. ¢ sKpaHa.

5 TonoBunpiHa, M. B. MeToasl, MoAenu U alrOPUTMBI B aBTOMATU3UPOBAHHOM IIPOEK-
TUPOBAaHUM MPOMBIIUICHHBIX n3aenuii: Monorpadus / M. B. T'onoBuneina, B. I1. JIuTBUHOB. —
M. : HUL] UH®PA-M, 2012. — 283 c. // ZNANIUM.COM : 311eKTpOHHO-OMOINOTEHAsI CHCTEMA.
— Pesxxum nmocrtyma : http://znanium.com/catalog/product/318019, orpanudenHbIit. — 3ari. ¢ sKpa-
Ha.

6 AunekceeB, C. B. OOycTpoiCTBO pe3epByapHBIX MapKOB [DIIEKTPOHHBIN pecypc] : Mo-
Horpadus / C. B. Anekcees, B. A. Anekcees, C. U. [lonukapoB. — DIIeKTpOH. TEKCTOBBIC TaHHEBIE.
— Kazanp : KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIBCKUI TEXHOJIOrnYecKkuii yuusepeurert, 2010.
— 97 «c¢. // IPRbooks : »snekTpoHHO-OMOMMOTEYHass cucTemMa. — PexuMm mgocryna:
http://mwww.iprbookshop.ru/62509.html, orpanudeHHbIi. — 3ari. ¢ sKpaHa.

7 llBerkoBa, O. II. PexoHCTpyKIMSI OUMCTHBIX COOpYXEHMH KaHanuzauuu. Yacts 1
[DnexTponHsIii pecype] : yuebnoe nocodue / O. I1. [[etkoBa, T. A. boiiko, O. B. Kcenogponrosa.
— DIEeKTpOH. TeKcToBble AaHHble. — HoBocuOupck : HoBocnOupckuii rocy1apcTBEHHBIN apXHUTEK-
TypHO-CcTpouTenbHbI yHuBepcuteT (Cubctpun), 2008. — 49 c. // IPRbooks : 31ekTpoHHO-
oubmmoreuHas cucrema. — Pexxum moctyma: http://www.iprbookshop.ru/68837.html, orpanuuen-
HBII. — 3arj. ¢ KpaHa.

8 Kimmentosa, I'. 0. O06mie3aBoackoe X03SMCTBO XUMUYECKUX MPEANPUITHI [DJek-
TpoHHBIN pecypce] : yueoHoe mocodue / I'. FO. KnumenTora, T. H. Kauanosa, 1. B. [luByaunna. —
DJIEKTPOH. TEKCTOBbIEC AaHHbIE. — Ka3anp : Ka3zaHCKkuil HallMOHAIbHBIA UCCIE0BATEIbCKUN TEX-
HoJjoruueckuil ynusepcuret, 2010. — 120 c. // IPRbooks : snekrponHo-01OnMOTEYHAS CHCTEMA.
— Pexxum nmocryma: http://www.iprbookshop.ru/62214.html, orpanuuenHsiii. — 3ari. ¢ 3kpaHa.

9 Tlonmkapos, 1. M. MamuHsl 1 anmapathl XUMHYECKUX MPOU3BOACTB U He(dTeraso-
nepepabotku [Dnekrponnsblil pecype] : yueonuk / U. Y. Ilonukapos, M. I'. I'alinymiun. — 2-€
u3n., nepepab. u gon. — M. : Aneda-M, 2006. — 608 c. / ZNANIUM.COM : 31eKTpOHHO-
oubnuoreunas cucrema. — Pexxum mocrtyma: http://www.znanium.com/catalog.php, orpanunucs-
HBIW. — 3arj. ¢ 3KpaHa.

10 Pynakos, 1O. A. [loBbIIeHre KauecTBa MOJATOTOBKU M PEATM3allUH MTPOCKTOB Pa3BH-
tus HedTsHoro komruiekca / FO.A. PymakoB. — M. : HUIL[ Unadpa-M, 2013. — 112 c. //
ZNANIUM.COM  :  D3JeKTpOHHO-OMOJMOTEYHass  cucremMa. —  PexuMm  JocTyma:
http://znanium.com/bookread2.php?book=373269, orpanuuennsii. — 3ari. ¢ 3KkpaHa.

11 3akreiim, A. FO. OOmias XxuMuuecKasi TEXHOJIOTHUS: BBEJIEHUE B MOJACITUPOBAHUE XH-
MHUKO-TEXHOJIOTUYECKUX MPOIECCOB [ DNEKTPOHHBIN pecypc] : yuebd. mocobue / A. FO. 3akreiim. -
3-e u3n., mepepad. u momn. — M. : Jloroc, 2012. — 304 c. // ZNANIUM.COM : s1neKTpoHHO-
oubnmoreynast cucrtema. — Pexxum poctyma: http://znanium.com/bookread2.php?book=468690,
OTrpaHUYEHHBIN. — 3ardl. ¢ FKpaHa.

12 XKypnan «HedTerazopbie TEXHOJIOTHUI». - Pexum JIOCTYTIA:
https://elibrary.ru/title_about.asp?id=7919.

13 XKypuan «Hedrerazosoe gemo» . — Pexum gocryma: http://ngdelo.ru;
https://elibrary.ru/contents.asp?titleid=28183.

14 DnextponHblii Hay4yHbl >kypHan «HedrerazoBoe nemo». — Pexum nocryma:

https://elibrary.ru/title_about.asp?id=8926
15 Xypnan «Hayka B He()TAHOW M Ta30BOW NPOMBIIUIEHHOCTH». — PexxuM nocryma:
https://elibrary.ru/contents.asp?issueid=651522.


http://znanium.com/catalog/product/942737
http://znanium.com/catalog/product/930430
http://www.iprbookshop.ru/67284.html
http://znanium.com/catalog/product/318019
http://www.iprbookshop.ru/62509.html
http://www.iprbookshop.ru/68837.html
http://www.iprbookshop.ru/62214.html
http://www.znanium.com/catalog.php
http://znanium.com/bookread2.php?book=373269
http://znanium.com/bookread2.php?book=468690
https://elibrary.ru/title_about.asp?id=7919
http://ngdelo.ru/
https://elibrary.ru/contents.asp?titleid=28183
https://elibrary.ru/title_about.asp?id=8926
https://elibrary.ru/contents.asp?issueid=651522
https://elibrary.ru/contents.asp?issueid=651522
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16 Kypuan {Xumuyeckoe u HeTEra3o0BOEe MAIIMHOCTPOEHHED, T. MOCKEBA.
17 Wnrepsan. [lepenoBsie HedrerazoBble TexHonornu. M3narensckuit fom «Hedts. I'a3. Ho-
Barn» — Pexxum nocryma: https://elibrary.ru/title_about.asp?id=9349.

8.3 MeToanuyecKkue YKazaHud AJd CTYACHTOB IO 0CBOCHHUIO TUCHUIIJTHHBI

1 P1 ®I'BOY BO «KHAI'TY» 013-2016. TekcroBsle cryneHueckue padotsl. [Ipa-
Buia opopmienus. — Beea. 2016-03-04. — Komcomonbck-Ha-Amype : ®I'BOY BO «KHAT'TY »,
2016. -55c.

8.4 CoBpemeHHbIe npodeccHoHATbHBIE 6a3bl JAHHBIX U HHGOPMaLIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCIIOJIb3yeMble IIPH OCYLEeCTBJICHHH 00pPa30BaTeIbHOIO
npouecca no JUCHUIINHE

1 DnexrponHo-Oubmoreunas cucrema eLIBRARY.RU (nepuoanueckue muzmanms) Jlo-
roBop Ne EIl 44/3 na oxazaHue yciayr QOCTyna K AJIEKTpOHHBIM m3manusm KMK3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 dpespans 2021 r.

2 DnextponHo-O0nbroreunas cucrema ZNANIUM.COM. Jloroop Ne 4997 36¢ UK3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r.

3 DnexrponHo-6nbnoTeuHast cucrema IPRbooks. JIunensnonnsiii gorosop Ne EIT 44/4
Ha TIPEJOCTaBJIEHHWE JOCTyla K JJIEKTPOHHO-OmOmuoreyHou cucreme I[PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

8.5 HopMaTuBHBIE 10KYMEHTHI

1 TOCT P 56639-2015 TexHOIOTHYECKOE MPOCKTUPOBAHNE MPOMBIIIJICHHBIX MPEANPUS-
tuid. O6uwme TpedboBanus. — Been. 2016-12-01. — M. : Crangaptundopm, 2010. — 19 c.

2 T'OCT 32569-2013 TpyOonpoBoabl TEXHOJIOTHYECKHE CTaTbHBIC. TpeOoBaHUS K yCTPOK-
CTBY U 9KCILUTyaTallMy Ha B3PBIBOIIOKAPOOIIACHBIX U XMMUYECKH OTTACHBIX MPOU3BOJICTBAX. — BBe.
2015-01-01. — M. : Crangaptundopm, 2010. — 131 c.

3 BHTII 81-85 Hopmbl TEXHOJIOTMYECKOTO MPOEKTUPOBAHMS NPEANPUITUN MO Iepepa-
00TKe HEe(TH U IPOU3BOACTBY MPOIYKTOB OpraHuyeckoro cuutesa. — Been. 1985-11-01. YTBep-
xaeHo MunaedTexummpom CCCP Ne 839 ot 31.07.1985.

4 PJ1 39-135-94 HopMbl TEXHOJOTHYECKOTO MPOSKTHPOBAHUS Ta30IepepadaThIBAIONINX
3aBoji0B. — Bea. 01.11.1994. Jlara akryanuzaruu: 01.01.2018

8.6 Ilepeuenn pecypcoB HHGPOPMALHOHHO-TETeKOMMYHUKANIMOHHOM ceTn «UH-
TepHeT» (najiee — ceTb «AHTEepHET»), HEOOXOAMMBIX JJIS OCBOEHMSI TUCUUIJIMHBI (MOIY-
JIs1)

1 EcrtecTBeHHO-HayuHBIH 00pa3oBaTeNbHBIM TOopTan (emepanpbHOro mopraina «Poccuii-
ckoe obOpazoBaHue» [DIeKTpoHHBIH pecypc]. — Pexum moctyna: http://en.edu.ru, cBoboaHbIH. —
3aru. ¢ 3KpaHa.

2 Hayunas snextponnas oubnmoreka eLIBRARY [Dnexktponnsiii pecypc]. — Pexxum no-
cryna: http://elibrary.ru/defaultx.asp, ceo6oaHbIi. — 3ari. ¢ 3KpaHa.

3 Hayunas snexktponHas 6ubnuoreka «KubeprmeHnnHka» [DneKTpoHHBIN pecype]. — Pe-
xumM goctyna: http://cyberleninka.ru, cBoboansIit. — 3ari. ¢ skpaHa.

4 baza caiita FREEPATENT conepuT nateHThl, 3apEeruCTPUPOBAHHBIE HA TEPPUTOPUU
Poccuu ¢ 1994 rona. Ha caiite BbI MOKeTe HAWTH MATEHT U OECIUIATHO CKayaTh €ro O(UIIHAIIb-
Hylo nyOmukamuio B ¢opmare PDF (mybOnmkamus Pocnarent). — Pexum mocryna:
http://www.freepatent.ru/.


https://elibrary.ru/publisher_titles.asp?publishid=8904
https://elibrary.ru/publisher_titles.asp?publishid=8904
https://elibrary.ru/title_about.asp?id=9349
https://docplan.ru/Data2/1/4294846/4294846968.htm
http://en.edu.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://www.freepatent.ru/
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5 IMarentnsiit mouck. [louck matentoB u n3o6perenuii PO u CCCP. — Pexxum nocryma:
http://www.findpatent.ru/.

6 denepanbHOE TOCYAapCTBEHHOE OMOKETHOE yupexkaeHue «DenaepanbHblii HHCTUTYT
npomeinuieHHO# cooctBeHHOCTH (PUTIC)». — Pexxum mocryna: http://wwwl.fips.ru/.

7 baza nannbix Poccuiickux nmaTeHTHBIX TOKyMeHTOB Pocnarenta. Coaep:KUT MOJTHOTEK-
cToByto u pedeparuBHyr0o wuHPopManuioo 00 wu300peTeHHMsX. — Pexum  nmocryma:
(http://www.fips.ru/russite).

8 denepanbHas ciyx0a Mo UHTEINIEKTYaIbHOW cobcTBeHHOCTH PocnaTeHT. — Pexum mo-
cryna: http://www.rupto.ru/.

9 Ilarentnas mHpopmarmonHas cucrema EAITATUC Espaswuiickoro IlatentHoro Be-
nomctBa. Ipenocrasnser noctyn k 6onee 30 mokanbHBIM 0a3aM JaHHBIX HA PYCCKOM U JIPYTHX
sa3bikax. — Pexxum nocryma: (http://www.eapatis.com).

10 baza manneix BOUC. Conepxut uHpOpMauio 06 omyOIMKOBaHHBIX MEXKIYHApPO/I-
HbIX 3asBKax, IMOJaHHBIX B cooTrBercTBUU ¢ [JloroBopom PCT. — Pexum pgocryna:
http://www.wipo.int/pctdb.

11 TTopran EBpomeiickoro IlarentHoro Bemomcra Esp@cenet. [IpegocraBnsier cBo6oa-
HBIN gocTyn k 6onee SO0 MUJIITMOHAM JTOKYMEHTOB OOJBIMMHCTBA CTpaH Mupa. — Pexxum pocryna:
http://www.espacenet.com.

12 ba3a nanubix nareHTHbIX JoKyMeHTOB CIIA. ITarentHoro Benomcta CIIA. Conep-
KUT MHGOPMAIMIO O MaTEeHTaX U ONMyOJIMKOBaHHBIX MATEHTHBIX 3asiBKax. — Pexum poctyma:
(http://www.uspto.gov/patft)

13 INatenTHOE Oropo «BopoBuk». — Pexxum mocryma: http://www.borovic.ru/.
9 OpraHu3auMoOHHO-TIeArOrHYeCcKHue yCJa0BHUs

Opranu3zanys o0pa3oBaTeIbLHOrO Mpoliecca perJjaMeHTHpYeTcs yueOHbIM IUIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATUH. SI3bIK oOyueHHs (TmpemnogaBaHusi) - pycckuil. [[ns Bcex BuIOB
AyAUTOPHBIX 3aHATHIN aKaJIEeMUYECKHI Yac yCTaHABIMBAETCS MPOJOHKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH WMHIMBHIYaIbHONH 00pa30BaTENbHOM TpPaeKTOpUH O0ydaro-
HIMICST UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOMIMX JUCIHMILIUH U MPo(eccrnOHaAIbHBIX MOTY-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHHUSL.

9.1 OOpa3oBaTe/bHbIE TEXHOJIOTUH

VY4eOHbIi Mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HAa HMCITOJIBL30BAHUU TPAIIH-
IOWUOHHBIX, HHHOBAaIlMUOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGpﬁSOB&TCHBHBIC TCXHOJIOTHU HUCIOJIB3YIOTCS B BUJC IHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBeieHHs 3aHsaTHid. HpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3yIOTCS IMYTEM AaKTHBHM3AIMU CAaMOCTOSITENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpEanoiaracT CHCTEMaTU3HPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha mepBoii Jiekiuu JISKTOp 00513aH MPEAyIPEUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH KypC.

JIekIIMOHHBI KypC JOKEH JaBaTh HAaWOOJbIINKA 00BbeM HWHGOPMAIMK U 00eCrednBaTh
Oonee TiyOOKOe MOHUMaHUE YY€OHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTYICHTOB HA CAMOCTOSITSIILHOE H3ydeHUE MaTepraa.


http://www.findpatent.ru/
http://www1.fips.ru/
http://www.fips.ru/russite
http://www.rupto.ru/
http://www.eapatis.com/
http://www.wipo.int/pctdb
http://www.espacenet.com/
http://www.uspto.gov/patft
http://www.borovic.ru/
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9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJCTABISAIOT COOON NETATU3AIMIO JIGKLIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIIbl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB SIBISETCA 00CYXAeHue Hauboee mpoliaeM-
HBIX M CIIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKke pa3d0p NMPHMEPOB U CHUTYyallMd B
ayJUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS IO CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMble MPETo/1aBaTelIeM;

- y4acTHe B IUCKYCCHUSX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHNH;

- ACCHCTUPOBAHME MPEIOIaBATENIO B POBEACHUH 3aHATHI.

OtBeT 10IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha MCTOUHUKHU.

JIoKmaapl ¥ ONMOHUPOBAaHHE JOKIAZOB IPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajioM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHunBaHue 3aJaHU, BHINOJIHEHHBIX Ha CEMHHAPCKOM 3aHITHH, BXOAUT B HAKOIUICH-

HYIO OLICHKY.
9.4 CamocrosiTesibHasi padoTa 00y4aromMXcsl M0 JUCHUIINHE (MOYJII0)

CamocrosarenbHas paboTa CTYAEHTOB — 3TO MIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKO pe3ysbTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocToOsATENHHON pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE MOJyYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUU CTYJICHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPETUUECKUX 3HAHUM;

- (opMupoBaHUEe YMEHHUH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEIIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATIN3aLllUu;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHAMBUAYAIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT IIeJIH, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorus opraHu3anuy caMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIFOYAET UCIOJIb30BaA-
HUE UH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pabOThI CTYJACHTOB MOYKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOH (opme.

CTyneHTbl JOJKHBI MOAXOAUTh K CaMOCTOSTENbHON paboTe Kak K HaWBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PA3BUTUS TEOPETUYECKUX 3HAHMM, BBIpAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHMsI OIIPEEICHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JIUTEPATYpHI.

9.5 MeToanuyeckue yKazaHus 1/ 00y4AIOMIMXCS M0 OCBOEHHMIO M CIIUTIIUNHbI
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[Ipu M3yueHuu JUCUMILTUHBI 00YYarOIIKUMCS 11€JI€CO00Pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEH/IallUH:

1. I3ydeHnne y4eOHON TUCITUTIIIMHBI IOJDKHO BECTUCHh CUCTEMAaTHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1o yueOHUKY MIIM KOHCIEKTHBIM MaTepuanaM
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUs, IOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIEIYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTHUYECKUM 3aHSATH-
SIM U MHIWUBUAYAIbHBIM KOMILUIEKCHBIM 33aHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuKa BONPOCOB, M3Y4a€MbIX CaMOCTOSATENBHO, 33Ja€TCsl Ha JIEKLUSIX MPero-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4YHOM JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMs BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTEeTHPHON TPOPAOOTKE Kypca 00yUYAIOIIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpeAETICHUS U (PaKThI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSITHU MaTepuall U JOMOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TaHHOM TEME JIUTEPaTyphl;

- U3YUYHUTh PEKOMEHOBAHHYIO JIUTEPATYPY, COCTABIATh T€3UChI, AHHOTAIIUN U KOHCTIEKThI
Han0o0Jee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBIMOIHATH 33JaHUsI, aHATOTMYHBIE MTPeIjiaraéMbIM Ha 3aHITHSIX;

- HCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepraitbl (JOH/Ia OLICHOYHBIX CPEJICTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0MMOro ISl 0Cy-
HIECTBJIEHUS 00PA30BATEJIBLHOIO Mpolecca Mo M CHUILINHEe (MOYJII0)

10.1 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH

Haumenosanue
Hcnonb3zyemoe
Aynutopus ayAUTOPHUH Hasnauenne o6opynoBanus
obopynoBaHue
(;maGoparopun)
104-2 Jlaboparopust  teo- | | mrepconanbHast DBM; | [IpoBeieHne MpakTHYSCKUX 3aHATHH B

pun MEXaHU3MOB H

MaIIH, MeHa 1 5KpaH ¢ MPOEKTOPOM | BUJE MpPE3EHTALUN, 3allliTa WHIUBH-

NyaJIbHbIX 3aJaHUK B BHJIE IMPE3EHTa-

L.
112-2 Jlaboparopnst  ma- | | epconanbHas OBM ¢
IIMH W armapaTroB
xivuueckux npous- | BPIXOZIOM B HHTCPHET +
BOJZICTB JIOKAJIbHOC COCTMHCHHUC,
1 5KpaH ¢ IPOEKTOPOM
2066-2 | KommbrorepHbrid 10 nepconanehbix 9BM | TIpoBe/ieHHE MPAKTHYSCKHUX 3aHATHIA

3all

IIpakTH4eckne 3aHATHA

Aynuropun Ui IPAKTHYECKUX 3aHATUN YKOMILIEKTOBAaHbI CHELMATU3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CpEeCTBaMU 00y4UeHHUs (TPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

CamocrosiTesibHast padora.

[Tomermenust Ui caMOCTOSATENBHON PaOOTHI OCHAIICHB KOMIBIOTEPHON TEXHHUKOM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYIOM K 3JIEKTPOHHON MH()OpPMaMOHHO-
oOpa3zoBatenbHOi cpene KHAT'Y:

- yuransHEIN 321 HTh KHAT'Y;

- KOMIIBIOTEepHBIE Ki1acchl (aya. 2060 kopiyc Ne 2).


https://knastu.ru/page/1343
https://knastu.ru/page/1343
https://knastu.ru/page/1343
https://knastu.ru/page/1345
https://knastu.ru/page/1345
https://knastu.ru/page/1345
https://knastu.ru/page/1345
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11 HNuble cBeneHus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 HUHBAJIMAOB

OcBoeHHE MUCIUIUIMHBI O0YYAIOIIUMUCSA C OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 3I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOy4YalOIIMMUCS, TaK U B OTIEIBbHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUSI 00pa30BaHUS 00yUYarOIIIMHU-
Csl C OTPaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarorn4eckuii cocTaB 3HaAKOMHUTCS C TICHUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOCHHOCTSIMU O0YyYaroUIMXcs WHBAIMIOB U JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, HH/IMBUyaJTbHBIMUA MPOTPAMMaMH PEaOMINTALIMA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAsS MOAJIEpPKKa MpernogaBaHusl ThIOTOPAMHU, ICHXO-
JIoTaMH, COITMAILHBIMHU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIMu MuHoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(iieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJOTUN COLIMOKYIBTYPHON peabuIuTaIlK C LEeNbl0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU IMOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3zpaboTka y4eOHBIX MaTepUaIoB MPOU3BOAATCS C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiivHbl JuinamMu ¢ OB3 ocyliecTBIgeTCs ¢ UCMOIb30BAHUEM CPEICTB
0o0y4yeHHsI OOIIETro M CIEeUUAIBHOr0 Ha3HaYeHUs (IEePCOHANIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruanbHO-TEXHUUECKOe O0eCIiedeHre MpeayCMaTpUBaET MPUCTIOCOOJICHHUE ayIUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAllMK IJIs CTYACHTOB-UHBAINIOB YCTaHABIMBAETCS C YYETOM
UHIMBUIYAIBHBIX NcuXxodpu3ndeckux ocodbennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TCUATHOW WM DIEKTPOHHOH (opme (I JIUI ¢ HAPYMIEHUSMH OIMOPHO-
JIBUTATEIHLHOTO ammapara);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (opMe ¢ yBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHUSI aCCHCTEHTOM 3a/IaHUsI BCIYX (IIJIS1 Il C HAPYIICHUSMU 3PCHHS).

CryneHTaM ¢ WHBaJIMIHOCTBIO YBEIMYMBACTCS BPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWs] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MUCbMEHHO Ha Oymare uiM HabOpOM OTBETOB HAa KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETA M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEIILHOTO alllapara);

- YCTHO (1711 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-ABUTATEILHOTO arnapara).

[Tpu HEOOXOAUMOCTH AJIs1 0OYUAIOLIMXCS ¢ MHBAJIMIHOCTBIO MPOIEAYypa OLICHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITATOB.
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[Ipunoxenue 1

P®OH/J ONEHOYHbLIX CPEACTB

o JTUCIMIIINHE

«KOMILIEKCHBIH MPOEKT»

Hanpasnenne noarotoBku

15.04.02 TexHosorn4yeckye MallvHBI U 000-
pylloBaHUE

Hanpasnennocts (nmpoduis) oOpa3oBaTenbHON

O6opynoBanue HedTerazomnepepadbOTKu

IPOrPaMMBI
KBanmudukarnms BeITyCKHUKA Marwuctp
I'ox navana moxroroBku (o yueOHomy miany) 2021

®opma o0yueHHs Ounas popma
TexHomorust 00yueHus TpaguunonHas
Kypc Cemectp TpynoeMkocTs, 3.€.
2 3 4
Bua npomexyTo4HoM arrecTanuu ObecneunBaroliee NoapasieneHue

KypcoBoii npoekT, 3auét

Kadenpa «MammHOoCTpOEHHES)»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHHS] KOMIIeTeHIIUI

Tabmuma 1 — KomneTeHuu u H"HAMKATOPHI UX TOCTHKCHUS

Kon n HaumeHoBa-
HHNEC KOMIICTCHIINHN

NHaukaTopsl TOCTHKCHUS

[Inanupyemble pe3yabTaTbl 00y4eHUs MO
TUCIUTLTAHE

O6menpodeccuo

HaJIbHBIC

OIIK-9 Cnocoben
pa3pabaTbIBaTh HO-
BOE TEXHOJIOTHYe-
CKoe 00opyIoBaHUE

OIIK-9.1 3Haet MeTOBI
MPOSKTUPOBAHUS U pPa3pa-
OOTKH HOBOTO 000pYI0Ba-
HUS

OIIK-9.2 Ymeer npoekTu-
poBath 000pyAOBaHHUE
HedTerazonepepabOTKH
OIIK-9.3 Bnaneet HaBbI-
KaMH TPOCKTHUPOBAHUS
o0opynoBanus Hedreraso-
nepepadoTKu

3HaTh METOJBl MPOSKTUPOBAHUS M ITAIbl
MPOEKTUPOBAHUSA HOBOTO 00OpYyIOBaHMA,
YUUTBHIBATh KOMIUJICKCHBIN MOAXO0J K TPO-
eKTUPOBAaHUIO; YMETh pa3padarhiBaTh TEX-
HUYECKUE 3aJ[aHMs HA TIPOCKTUPOBAHKE Ma-
[IMH, TPUBOJIOB, CHUCTEM, HECTaHIAPTHOTO
000pyIOBaHUSI M TEXHOJIIOTHYECKOW OCHACT-
KA MaIlliH, TPUBOJIOB, CUCTEM HedTeraso-
nepepaboTkH; Bianerh HaBBIKAMU TIPOBE-
JICHUSI KOMIUIEKCHOTO TIPOSKTUPOBAHUS TI0
MpOeKTaM, C  Y4eTOM TEXHHUKO-
HKOHOMHYECKOT0 aHanu3a 3((HEeKTUBHOCTH
MPOEKTUPYEMBIX U3IEIUI U KOHCTPYKIIUH,
Y MIATEHTHOH MpopaboTKH HOBOTO 000PY-
JOBaHUSI.

Tabnuna 2 — [Macopt GhoH/Ia OLIEHOYHBIX CPEJICTB

KonTposmpyembie pa3aesbl ®opmupyemasi | HaumenoBanue | Iloka3zaresin oueHKH
(TeMbI) TUCHMILINHBI KOMIIETeHIUS OLICHOYHOI'0
cpeacTsa
Tema 1. MeTtoonoru4eckie OCHOBbI OIIK-9 [Mpaktuyeckne | 1) [lomHoTa U TIYOH-
IIPOCKTHUPOBAHUA. OTarnsl co3aaHus 3aHSITUS Ha OTBEeTa Ha KOH-
HpOCKTa. TPOJILHBIH BOIIPOC.
Tema 2. PCKUOHCprKLII/I}I YCTaHOBOK 2) YMeHHe JOrHYecKn
MEPBUYHON NepepaboTKH HEPTH. W TEXHHYECKH Tpa-
Tema 3. PeKOHCTPYKIUS yCTAHOBOK MOTHO TOCTPOHTb OT-
KaTaJIMTUYECKOTO KPEKHHTa. BOT.
Tema 4. PeKOHCTPYKINS YCTAHOBKH (3HACT METOIbI MPOCKTH-
KaTaJUTHYECKOTO PUPOPMHUHTA. pOBAHHA M STAIH IPOCK-
Tema 5. Yrinybienune mepepaboTku THPOBaHHS HOBOTO 000-
He(TH. pyZnOBaHUs,  Y4YMUTHIBaTh
Tema 6. ABTOMaTH3MpPOBaHHAS UH- KOMIUICKCHBIH MOIX0J K
(opMaIoHHasI MHTEIUICKTYaIbHAS IPOEKTHPOBAHHUIO)
cHCTEeMa IS IPOSKTUPOBAHMS TEX- N
Honomqecxopro o6ogy;[013aﬂm. OIIK-9 Kypcosoit 1) IlpaBunbHOE U aK-
MPOEKT KypaTHOoe odopmiie-
HUE TMOSACHUTEIbHOU
3aIIUCKHU.
2) Xopomiee Biaje-
HHUE HaBBIKAMHU IIPO-
BEJICHUS  KOMIUIEKC-
HOI'O  IIPOEKTHUPOBA-
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HUAL.

3) Ilonnora u rnyou-
Ha aHalin3a IOJIy4YCH-
HBIX PpE3yJbTAaTOB C
OIIOpOM HA TEOpPETH-
YECKUEC ITOJIOXKCHUS.
(3HaeT mOAXOIBI IPOBE-
JCHUS KOMIUIEKCHOT'O
NPOSKTUPOBAHUSA MO IIPO-
eKTaM, C Y4eTOM TEXHH-
KO-3KOHOMHYECKOTO aHa-
nmsa 3¢ peKTUBHOCTH
OPOCKTUPYEMBIX U3
U KOHCTPYKUHHA, W Tma-
TEHTHON NpOpaboOTKH HO-
BOTrO 000PYJOBaHHUSL.)

2 MeToauveckne MaTepHuaJibl, ONpeae/siiolMe NpoueIypbl OeHUBAHUS 3HAHM,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3ywuue npouecc GopmMupo-

BaHHUS KOMIIeTEeHI Ui

Mertonuueckue mMaTepuaibl, ONPEAEISIONINEe MPOLEAYpbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA JACATEILHOCTH, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

TIUHBI (Tabsmma 3).

Tabmmia 3 — TexHoyornueckas Kapra

HaumenoBanue one- Cpoxku BbI- MIxaJna one- Kpurepun ouneHuBanus
HOYHOI0 CpeaCcTBa MOJTHEHHUS HHUBAHUSA
3 cemecTp

IIpomexyTounas arrecranus B popme «3auer»

Texymuit onpoc Ha 3a- B TEYEHUU 10 10 GanyoB: MpaBUIBHBIA U TOJ-
HATHSIX cemecTpa HBIN OTBET.
8 0auIoB: MpaBWIbHBIA, HO HE
ITOJIHBIA OTBET.
6 0aiIoB: HE IIOJIHBINA C HABOJS-
IIIMMHU BOTIPOCAMH OTBET.
0 6amIoB: OTBET HE MPABUIIbHBIM.
KypcoBoii mpoekt B TEYCHUH 80 80 6amoB:
cemecTpa - 3aJJaHWe BBIMTOJHEHO B IOJIHOM

o0semMe B cooTBeTcTBHH ¢ PJ|
013-2016;

- CTYACHT TOYHO OTBCTHUJI Ha IIO-
CTaBJICHHBIC BOTIPOCHI.

70 6amios:

- 3a/laHUC BBIIIOJHEHO B MOJHOM
o0semMe B cooTBeTcTBHH € PJ|
013-2016;

- CTYACHT OTBCTHUJI Ha II0CTaB-
JICHHBIC BOMPOCHI ¢ HEOOJBIITNMU
3aTPyAHECHUS.
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60 GamoB:

- 3aJJaHHEC BBIITOJHEHO B COOTBET-
crBuu ¢ TpeboBanusimu PJ[ 013-
2016;

- UMEET MECTO HEIOJHOTa H3JI0-
KEHUS W aHaIM3a TPUBEICHHOU
uHbOpMAIINY;

- CTYIEHT 3aTpyIHSETCS C OTBE-
TaMU Ha MOCTaBJICHHBIE BOTIPOCHI.
50 6amnos:

- 3a/IaHK€ BBHITIOJTHEHO C HapyIle-
Husmu  TpeboBanmii PJ[  013-
2016;

- UMEET MECTO HEIOJHOTa H3JIO0-
XKeHust nHpopManmm;

- CTYJCHT HE MOYET OTBETUTH Ha
MTOCTABIIEHHBIC BOIIPOCHI.

0 OaIOB: 3amaHHE HE BBIIOJIHE-
HO.

HUTOIO: 90 6amnoB

Kpurepun oneHKH pe3y1bTaToB 00y4eHUs 110 AUCHHUILIHHE:
[ToporoBblii (MUHHMAJIBHBII) YPOBEHB AJIS aTTECTalluu B popme 3a4eta — 75 % OT MaKCUMaJIbHO
BO3MOKHOH CyMMBI OaJIJIOB

3 cemectp
IIpomeskyTounas arrectauus B gopme «KID»

[To pe3ynbTaTraM 3amuThl KYpCOBOTO MPOeKTa (paboThl) BRICTABISAETCS OIEHKA 10 4-0auThbHOM
IKaJI€ OLCHUBAaHUA

- OIICHKA «OTJIMYHOY» BBICTABIISIETCSI CTY/ICHTY, €CITH B paboTe CoaepKaTcs DIEMEHTHI HaydHO-
T'O TBOPUYCCTBA U ACTIAIOTCA CaMOCTOATCIIbHBIC BLIBOJbI, JOCTUTHYTEI BCC PC3YJIbTAThHI, YKA3aH-
HBIC B 33/IaHUH, Ka4eCTBO O()OPMIICHHUS OTYETA COOTBETCTBYET YCTaHOBICHHBIM B By3€ TpeOoBa-
HUAM U IPU 3alIUTC CTYACHT MPOSABUII OTIIMYHOC BJIIAACHUC MAaTCPUAIIOM paGOTBI n CHOCO6HOCTB
apryMEHTHPOBAaHO OTBEUYaTh Ha TIOCTABICHHBIE BOMTPOCHI IO TEME pabOTHI;

- OIICHKA «XOPOLIO» BBICTABISETCA CTYACHTY, €CJIU B pabOTe JOCTUTHYTHI BCE PE3YIbTaTH,
yKa3aHHbBIE B 32JIaHIH, KAYeCTBO OPOPMIICHHS OTYETa COOTBETCTBYET YCTAaHOBICHHBIM B BY3€
TpeOOBAaHUAM M MPU 3aLIUTE CTYACHT MPOSBUII XOpOoLIee BiIaJeHHe MaTepHaloM paboThI U CIIO-
COOHOCThH aPTYMEHTHUPOBAHO OTBEYATh Ha MMOCTABJICHHBIE BOIIPOCHI IO TeMe paboThI;

- OIICHKA «YHJOBJICTBOPHUTCIIbLHO» BBICTABIACTCA CTYACHTY, CCJIA B pa60Te AOCTHUTHYTBI OCHOB-
HBIC Pe3yJIbTaThl, YKa3aHHBIC B 33/IaHUH, KAYeCTBO O()OPMIICHHUS OTUYETAa B OCHOBHOM COOTBET-
CTBYET YCTaHOBIJIEHHBIM B By3€ TPEOOBAaHUSM M IIPU 3aIIUTE CTYAEHT MPOSBUI YIOBIECTBOPH-
TEJIEHOE BJIaJICHUE MaTepUAIOM PabOThI U CIIOCOOHOCTh OTBEYATh HAa OOJIBITUHCTBO MTOCTABIICH-
HBIX BOIIPOCOB TI0 TeM€ PabOTHI;

- OIICHKA «HEYIIOBJIETBOPUTEILHOY» BBICTABIISICTCS CTYACHTY, €CITH B pa0d0OTe HE TOCTUTHYTHI
OCHOBHBIC pC3YJIbTAThI, YKA3aHHBIC B 3aIaHUH UJIN KAYCCTBO Oq)OpMJ'IeHI/I}I OT4YE€Ta HE COOTBET-
CTBYET YCTaHOBJICHHBIM B By3€ TPEOOBaHUSIM, WJIH IIPH 3aLIUTE CTYACHT IMPOSBHUI HEYIOBIIETBO-
PUTCIIBHOC BJIAJICHUC MATCpUAJIOM paGOTBI 1 HE CMOI' OTBECTUTH HaA 6OJ'IBLHI/IHCTBO IIOCTAaBJICHHBIX
BOITPOCOB T10 TEME PabOTHI.
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3aganus 15 NPOMEKYTOYHOM aTTecTalluu
Temamuka Kypco6ozo npoexkma

Tema Ne 1. PekoHCTpyKIMS yCTaHOBOK MEPBUYHOI repepaboTku He(hTH

12. Beibop cxembl TIEPEroHKH, MOAOOP COMYTCTBYIOIIETO O0OOpPYAOBAHUS, ONTUMU3AIUS
pekuMa paboThI KOJIOHHBI U €€ palluOHaIbHAasA 00Bs3KA.

13. Tlomorpes ceipoit HEGTH B Tpoliecce NEPBUIHOM MeperoHku. [IpuMeHenne Temnaooo-
MEHHBIX amlapaToOB HOBOTO MOKOJICHHS.

14. Beibop KOHTaKTHOTO YCTPOMCTBA JJIsi MOBBIMIEHUS 3(P(HEKTUBHOCTH PabOTHI KOJOH-
HOTO amnmapaTra B COOTBETCTBUU C TPEOOBAHUSMHU, BHITCKAIOIIMMH W3 HUX (PYHKIIMOHAIHHOTO
Ha3HAYCHMUS.

15. BakyymHasi meperoHka Ma3yTa B HacaJOo4YHBIX KolioHHaX. [IpoGieMbl nHTEHCHDHKA-
MU pabOTHI peKTU(HUKAITMOHHBIX KOJIOHH.

16. ITytu nosbieHust 3¢pekTuBHOCTH pabOTHl KOJOHH. BBIOOp HacagoyHBIX KOHTAKT-
HBIX YCTPOMCTB PEryJspHOTO THIIA JJI 0OecreueHus TIIyOnHBI 0TOOpa Ta30MIIeBBIX (MACIISHBIX )
bpakuuii.

17. BeiOop HacagOYHBIX KOHTAKTHBIX YCTPOMCTB PETYJSPHOTO THUIIA [T MTOBBIIICHUS TIPU
3aIaHHOM TITyOMHE 0TOOpa YETKOCTH Pa3AeIeHUS MACTSHBIX JUCTUIUISTOB.

18. Tlogxonpl kK MOJAEPHU3AIMKA BaKyyMHOTO OJI0Ka KOJIOHHBI. TpeOoBaHUs U OrpaHHYe-
HUS, YYUTHIBAEMBIC ITPU MOJICPHU3AIMHA BaKyyMHOTO OJIOKA.

19. TlpumeHeHnEe KOMOMHUPOBAHHBIX HACAIOK IS MOBBITIICHUS 3P (HEKTUBHOCTH pabOTHI
KOJIOHHBI ¥ BO3HUKAIOIINE TIPU UX UCIIOIB30BAHUH MTPOOIEMBI.

20. MonepHuU3aIus CUCTEM CO3J]aHUs BaKyyMa.

21. Nntencudukarys mporecca NepBUYHON MepepaboTKH He(YTH C LENbIO MOBBIIICHHS
0TOOpa TUCTHILISTHBIX (ppakiuii (CyMMBI «CBETIBIX» B OJ10ke AT ¥ BakyyMHBIX AUCTHIUISATOB — HA
BT), a Taxoke Ha obecnieueHne 4eTKocTr 00opa gpakiuii. [1ytn nocTimkeHns yka3aHHOH LIeNH.

22. YBenu4eHue BhIX0a TUCTUIUISTOB 3a CYET BHIOOpA BapUaHTa CXEMBI EpepadOTKH.

Tema Ne 2. PeKOHCTpYKIIMSI yCTAHOBOK KAaTaIUTHUECKOTO KPEKUHIA

9. BHenpeHwe HOBBIX W MOJEPHHU3AIMsA YCTApPEBIIMX JJIEMEHTOB PEAKTOPHO-
pereHepaTopHOro OJIOKa C IENbI0 MOBBIIICHHUS MPOU3BOJUTEIBHOCTH, YIIIYOJNEHHs Mpoliecca,
YBEJIMUYCHNUS BBIX0/1a OCH3MHA.

10. I3MeHeHne TeXHOJIOTHH KaTAIUTHYECKOTO0 KPEKUHTa Il TOBbIMEHHUS 3(()EKTUBHO-
CTH PabOTHI YCTAaHOBOK.

11. PeKOHCTPYKIIUSI YCTAaHOBKHM KaTaUTHMYECKOTO KPEKHHTa 3a cueT BHeIpeHus s dek-
THUBHBIX CHCTEM BIPBICKA CHIPHSI.

12. PeKOHCTpYKIIUSI YCTAaHOBKM KaTAIMTHUYECKOTO KPEKHHTa 32 CUET MCIOJIb30BAHUS HO-
BBIX YCTPOMCTB OBICTPOTO OTIENCHHS YIIIEBOAOPOJIOB OT KaTaau3aropa Ha BBIXOJAE M3 JH(T-
peaxkTopa Ui MpeJoTBPAILCHHs MEePEKPEKUPOBaHUS B KOMOMHAIMU C BBICOKOA(P(HEKTUBHBIMU
IIUKJIOHHBIMH CHCTEMaMHU.

13. PekOHCTpYKIMS YCTAaHOBKH KaTaJIUTHYECKOTO KPEKUHTA 33 CYET MPUMEHEHHUSI HOBBIX
CEeKIMI ecopOIiH YIIIeBOAOPOAOB B OTHAPHON 30HE PEaKTopa HACAIOYHOTO THIIA.

14. PekOHCTpYKIMS YCTAaHOBKH KaTATMTHYECKOTO KPEKHHTA 33 CUET Iepexo/ia OT )KECTKOU
CBSI3U 10 NTApaM «PeaKTOp-KOJIOHHA» K «Pa30pBaHHOI» CXeMe.

15. PekOHCTpYKIMSI YCTAHOBKH KaTaJUTUYECKOTO KPEKMHTa 332 CYET BHEAPCHHUS BBICOKO-
IPOM3BOIUTENBHBIX IBYXCTYIIEHYAThIX PETeHEPATOPOB.

16. PexoHCTpyKIHs YCTAaHOBKH KaTaINTHYECKOTO KPEKHMHIa 3a CUCT NMPUMEHEHHS Mar-
HUTHOMH cenapaiiy COCTapUBIIETrOCs KaTalnu3aTropa.

Tema Ne 3. PekoHCTpyKIHsI yCTaHOBKH KaTATUTHYECKOTO pru()OpMUHTA
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6. Kpurepun s¢ddextuBHOCTH pabOThl pagualbHOIO peakTopa Mpolecca KaTaauThye-
ckoro pupopmunra. CHIDKEHIE HEPAaBHOMEPHOCTH pacIpeiesieHUs] pabovyero moToKa 1Mo BBICOTE
CJIOSl KaTanu3aTopa B pagualibHBIX PeakTopax.

7. TlpenoTBparieHre 00pa3oBaHKs MEPTBOTO 0ObEMa KaTan3aropa B peakTopax.

8. TloBbimienne 3pQPekTUBHOCTH pabOThI BCIIOMOTAaTENIBHOTO O0OPYIOBaHMS Ipolecca
KaTaJIATUYECKOTO0 pU(OPMHUHTA: TEIUIOOOMEHHBIX aIllapaToB, aOCOpOEPOB, Ta30CemapaTopoB,
TpyOUaThIX Neyei.

9. Buabl KOPpO3MOHHOTO W3HAIIUBAHUS YCTAHOBOK pU(OPMHUHTA B PEaKTOPHOM OJIOKE 1
MEpBI [0 €r0 CHIKEHHI0. MeponpHsTHs, MOBBIIIAIOIINE CTOMKOCTh MeTajlla K KOPPO3HUH.

10. Meps1 60pBOBI ¢ BOJOPOIHBIM M3HAIIMBAaHUEM. PekoMeHaImu 1o CHIKEHHIO 00pa3oBa-
HUS 32T pA3HSIONIMX TOBEPXHOCTh KAaTAIM3aTopa BELIECTB, 00Pa30BABILMXCS B IPOIIECCE KOPPO3HH.

Tema Ne 4. PekoHCTpyKIIHS yCTaHOBKH BUCOPEKHHTA

1. TlepcneKTHBHBIE TEXHOJIOTUH MPOIlecca BUCOPEKUHTA.

2. Peanmuzamus mporiecca BUCOPEKHHTA ¢ BBIHOCHOW PEAKIIMOHHON KaMepoul ¢ BOCXOIs-
LM IIOTOKOM U C BaKyYYMHOU KOJIOHHOM.

3. OcHOBHBIEC TPOOJIEMBI, BO3HUKAIOIINE TTPH OCYIIECTBICHUN MPOIECcCa BUCOPEKHUHTA.
MepornpusTHs, HallpaBJICHHbIE HA CHUKCHHE KOKCOBBIX OTIIOKEHUH.

4. W3yyeHue BO3MOKHOCTH MCIIOJIb30BaHUS Tedel ¢ BEPTUKAJIbHBIM PACIOJIOKEHUEM
Tpy0. CriocoObl yMEHbIIICHUS OTIIOKEHHS KOKCa B TPYOax peakIMOHHOTO 3MEEBHUKA.

5. Hcnonws3oBaHue BBRIHOCHOU peakiimonHou kamepbl (BPK) mist cHmkenust kokcooOpa-
30BaHHUS.

6. CHmKeHHNe OTJIIOKEHHI KOKCa 32 CYET PEKOHCTPYKIIUU COKMHT-KaMepBhI.

7. CHWXEHHU KOppo3uHu OOOpYyIOBaHMS TMIPOIECCa BHUCOPEKHWHTA 3acueT BBEICHUU
HEeNTpann3aTopoB U UHTMOUTOPOB KOPPO3UHU.

Tema Ne 5. Yray6nenue nepepabotku HehTH

9. HampapneHus pa3BUTHS TMAPOI€HU3ALMOHHBIX IMPOLECCOB: 0€30CTaTOYHAs JECTPYK-
THUBHAs TIepepaboTKa HEPTSIHOTO CHIPHS C LENbI0 MOTYUYEHHS MTPOAYKTOB MEHbIIEH MOJIEKYISIPHOM
Macchl — THAPOKPEKHHT.

10. I'my0Ooxast ouncTKa pa3MuuHbIX HEPTIHBIX (QPAKLUHUI OT HENpEeNeIbHBIX, CEPHUCTBIX U
JPYTUX FeTepOaTOMHBIX COEJUHEHHH.

11. ITytu noBsieHust 3HeKTuBHOCTH pabOTHl YCTAaHOBKH 3aMEJICHHOI'O KOKCOBAHUS.
HamnpaBnenus NOBBILIEHHS KAUYECTBA IPOAYKTOB KOKCOBaHMS.

12. PekOHCTPYKIUS PEAKTOPHOT'O y3J1a YCTAHOBKH 3aMeJUICHHOTO KOKCOBAHUSI.

13. Beibop karanuzaTopa mporecca ruApOKOHBEPCHH TSKENBIX He(PTIHBIX OCTaTKOB. Pe-
reHepanus KaTajin3aropa.

14. 'mapoxoHBepcHs OCTaTOYHOIO ChIPbsi HA HAHOPA3MEPHBIX KaTalu3aropax — Kak Co-
CTaBHas 4acTh OJ0Ka aTMOC(EPHON U BaKyyMHOH IEPETOHKH MpH CTpouTenbcTBe HoBoro HIT3.

15. IlpuHnnuanbHas cxemMa yCTaHOBKH TMAPOKOHBEPCUU TSKEIIOrO ChIpbs. Anmnaparyp-
HOe o(hopMIIeHHE TEXHOJIOTMYECKOT0 TpoIiecca TAPOKOHBEPCHH.

16. Beibop BapuaHTa BKIFOUSHHS MTPOIIECCa THIPOKOHBEPCUHU B TEXHOJIOTHYECKYIO CXEMY
IIpU PEKOHCTPYKIMH cymiecTtByroniero HII3.

Tema Ne 6 BonmHoBbie TexHOIOTHY B He(pTenepepadoTKe

1. Hurtencuduxaims npoueccoB HedTenepepadoTKH 3a cYET MPUMEHEHUS HOBBIX (hr3u-
YECKHX SIBJIICHU, HaIlpuMep, KoJieOaHu (BOJTHOBBIX TEXHOJIOTHI).

2. Axyctudeckoe Bo3jeHCTBHE Ha HeTsHOe chipbé. KaBuTaunonnas oOpaboTka yrie-
BOJIOPOIHOTO CBIPBSI.

3. BHenpenue TEXHOJOTH, OCHOBaHHBIX Ha SBJICHUM KaBUTALMH: TEXHOJOTHA
«BucOpeKnHr-TepMaKaTy», X0JIOJHBIA KPEKUHT.



24

4. TexHONOTUs HMHTEHCUBHON peKTU(UKAIMH YIIIeBOAOPOoAHOTO chipbsi (TUPYC).

5. VYnawTpasBykoBas moarotoBka Hedtu. [Ipomecc okucauTensHOTO oOeccepuBaHUS C
PUMEHEHHUEM yIbTpa3ByKa. [I[puMeHsiemas anmaparypa.

6. Ilpomecchl, OCHOBaHHBIE HA MUKPOBOJIHOBOM H3JIy4eHUH. Perenepartus meomutos. Tep-
MOKaTaJIUTUYECKHE Mporiecchl. Pa3nenenue BoJOHEDTIHBIX AIMYIbCUH.

7. Metonbl 006paboTku HedTsIHOTO CHIPBS: 3ekTporuapodhdext u CBY-uznydenue;
MarHUTHO-aKyCTHUYECKas 00paboTKa.

8. Bozmoorcna mema KP (no coenacosanuto ¢ npenooasameinem) ¢ coomeemcmeauu ¢ me-

MO 8bINYCKHOU K8ATUDUKAYUOHHOU pabomotl ).

[Tpu BeImonHeHMM wHAMBHAyanbHOTO 3amaHus (KP) HeoOXxoammo paccMOTpeTh W Tpo-
aQHAJIM3UPOBATH CJENYIOIINE BOMPOCH (OKOHYATENbHBIN IUIaH paboThl MPU BBITOJHEHUU WHIH-
BU/IyaJIbHOTO 33/1aHUs JOXKEH OBITh COTIacOBaH C MPENO/IaBaATEIEM):

1) BsiOop 00bekTa mccnemoBanus (MoaepHusanuu). HasnaueHwe, ycTpoicTBO (COcTaB)
o0bekTa uccienoBanus. OCHOBHbIE MPOOIEMbI, BOSHUKAIOIIUE B MPOIECCe IKCIUTyaTaluu 00beK-
Ta UCCIIEAOBAHMSL.

2) AHanu3 BO3MOXKHBIX HalpaBlICHHH TOBBIIICHUS d()(PEKTHBHOCTH pabOThI (MOIEPHU-
3aIMK) TEXHOJIOTHYECKON YCTaHOBKH HeTerazonepepadboTKy.

3) IlpoBeiecHHEe MATEHTHOTO TMOKMCKA IO BBIOPAHHOMY HANPABICHUIO HCCIICIOBAHUS.
AHanu3 pe3yiabTaToB MOUCKA, BHIBOBI.

4) Pa3paboTKa MPOEKTHBIX PEIICHUH 110 00BEKTY HCCIICIOBAHHUS.
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